Diallel analyses was used to evaluate five different inbred lines of cucumber (Cucumis sativus L.) and their F 1 progenies for several characteristics related to vegetative, flowering and yield and it ' s components under low temperature conditions.
INTRODUCTION
The planning of any breeding program for the improvement of a crop depends on the nature and magnitude of genetic and non-heritable variation. Combining ability analysis gives very useful information with regard to selection of parents based on the performance of their hybrids for the development of hybrids synthetics and composites. Moreover, this analysis indicates the nature and magnitude of gene action involved in the expression of quantitative traits. In this paper, results are reported for the combining ability through diallel analysis of five cucumber-inbred lines for 11 characters including yield. Darwish (1992) demonstrated that the genetic difference among genotypes obtained from four inbred cucumber lines (1909, Marbosan, Biet Alpha and Chinese long) were significant for main stem length. Moreover, there was a highly significant difference among parents and hybrids in cucumber for anthesis of first female flower (Gharib, 1991) . For number of female flowers per plant, Solanki and Seth (1980) observed a considerable phenotypic variability among some varieties of cucumbers ElMahdy et al. (1992) mentioned in their studies on five lines and cultivars that they were genetically diverse for total number of fruits and fruit weight.
General combining ability (GCA) and specific combining ability (SCA) effects have been found to be significant for cucumber yield (Wang and Wang, 1980; Solanki and Seth, 1980) . Fredrick and Staub (1989) showed that lines WI 2963 and 4H 261 (a hardwickii line) had the highest GCA as male and female parents respectively for total yield in cucumber. GCA and SCA were significant for main stem length, flowering time and number of female flowers in cucumber (Darwish, 1992) . Abd El-Hafez et al. (1997) 280 mentioned that GCA and SCA effects were highly significant for flowering characters and yield and its components between five inbred lines in cucumber.
The aim of this study was to evaluate the genetic system of some inbred lines and their F 1 populations of cucumber plants under low temperature conditions. This was in order both to reduce the risk of environmental stresses and to reduce costly hybrid seed imports.
MATERIAL AND METHODS
Five different inbred lines of cucumber (Cucumis sativus L.) were used as parents in a diallel cross. These inbred lines were: 1-PI 267742, 2-PI 436672, 3-PI 344348, 4-PI 135345 and 5-Biet Alpha. Table 1 shows the origin of cucumber accessions used in the study.
These inbred lines were selfed for three generations. After ensuring the purity of each line, crossing was made in all possible combinations of a complete diallel including reciprocals, giving a total of 20 crosses.
In Uniform fruits were counted as marketable number of fruits. All fruits were picked from each plant at every picking time, were weighed and counted to calculate weight and number of fruits per plant. The harvesting was done between 50 to 90 days from sowing date.
The means for the F 1 crosses were subjected to analyses of variance of a randomized complete block design to estimate General Combining Ability (GCA) and Specefic Combining Ability (SCA) following Griffings (1956) method I model II. Statistical analyses were carried out in F 1 crosses and reciprocals F 1 r and was subjected to the model proposed by Hayman (1953) and Jinks (1954) . Table 2 shows meteorological 281 data during the cucumber crop period at El-Bossily site in the winter season of 1998. Mean values of air and soil temperature at 8 a.m. (15-cm depth) and relative humidity were provided by air thermometer (maximum and minimum) and soil thermometer and hygrometer, respectively.
RESULTS AND DISCUSSION

Mean Performance of Parental Lines, F 1 Crosses and F 1 Reciprocal
Data presented in Table 3 , 4 and 5 show the mean performance of the parental lines, their F 1 and F 1 r, respectively for studied characters at El-Bossily site during winter season. Parental lines showed narrowest range (165.00-314.33 cm) than F 1 s (135.0-343.3 cm) and (194.33-349.33 ) among F 1 r for plant height. The same trend was observed in leaf area after 50 and 75 days from sowing date respectively. These data were in accordance with results obtained by Gharib (1991) who found that the hybrids in cucumber showed wider range than the parents for stem length. On the contrast, Bite (1978) proved that hybrids did not differ from their parents in length of the main shoot in cucumber.
For flowering characters, parental ranges were 50.67 to 77.33 days for anthesis of the first female flower, 20.67 to 34 for number of female flower and 35.69 to 54.85% for pollen non-viability %. Corresponding ranges among F 1 were 45.00 to 77.33, 21.33 to 32.00 and 26.18 to 49.06, respectively. For F 1 r ranges, they were 45.33 to 73.67, 25.00 to 32.67 and 27.15 to 51.32, respectively. Thus, F 1 and F 1 r showed also wider ranges for the three characters than parents range. Solanki and Seth (1980), Gharib (1991) , Darwish (1992) and El-Mahdy et al. (1992) mentioned that highly significant differences among parents and hybrids for anthesis of the first female flower and number of female flower in cucumber, and the hybrids showed wider range than the parents.
Mean performance of parents and their hybrids, the hybrids showed higher means only for total yield per plant on weight basis (total and marketable fruit weight). Mean yield per plant on weight basis was 1.018 kg in parents but 1.285 and 1.344 kg in the F 1 and F 1 r respectively. Meanwhile, mean number of fruits per plant (total and marketable number of fruits) and percentage of fruit set were 13.78 and 54.15 % respectively. Besides, the upper limits of the ranges for the hybrids were extremely higher than the upper limits of the parents and also, the lower limits of the ranges for the hybrids were extremely lower than the lower limits of the parents. These data were in agreement with Gharib (1991) , Darwish (1992) and El-Mahdy et al. (1992) who mentioned that there were highly significant differences among parents and hybrids for total and marketable yield on weight and number basis. Moreover, the hybrids showed wider ranges than the parents and as well as, the hybrids recorded higher means than the parents.
Estimates of General (GCA) and Specific (SCA) Combining Ability
Data presented in Table 6 show the estimates of General combining ability (GCA) effect for each of five cucumber parents at El-Bossily site during winter season. A significant GCA effect with respect to earliness (negative effect) was observed by P 1 and for lateness (positive effect) by P 2 , P 3 , P 4 and P 5 . In addition, significant GCA effects were shown by the parent P 1 for higher number of female flowers per plant. The P 1 have shown highly significant negative GCA for percentage of pollen non-viability effect than the P 2 , P 3 , and P 4 . The positive values for GCA effects for parental lines under such character in question denote undesirable (higher pollen non-viability) average performance however, negative values denote the desirable of less non-viable pollen grains and may be of great value. Therefore, the parent P 1 possessed favorable genes for lower percentage of pollen non-viability and suggested that improvement in decreased pollen non-viability achieved by using this parent could be of great importance. The GCA effect for P 1 was significant and positive for both yield and its components. This indicated that P 1 is the best combine for increasing total and marketable yield.
Estimates of specific combining ability (SCA) effect for F 1 crosses among five cucumber parents at El-Bossily site during winter season are shown in Table (7). The 282 cross P 1 xP 4 displayed the earliest date for the first female flower and also the highest negative effect. On the other hand, this hybrid revealed significant positive effect for higher number of female flowers per plant. Cross combination P 1 xP 4 generally exhibited higher specific effects for lowering the percentage of pollen non-viability suggesting that a considerable non-allelic gene effect was found in this cross combination. In addition, this cross-showed the highest SCA effect for total yield per plant. In general, the highest yielding cross P 1 xP 4 showed significant SCA effects for all characters.
The present results were in agreement with those reported by Gharib (1991); Darwish (1992) and Yaccop et al. (1993) 
CONCLUSION
The results showed that the best mean performance and GCA were observed in P 1 . This parent could be improved and used in producing a low temperature tolerance variety. Cucumber production could be increased under favourable conditions. -0.58 6.76* 9.49* 3.58 -0.79 -1.08 -7.57* 10.18* 1.33 -7.34* 5.10 Total fruit weight/plant -0.15* 0.05* 0.51* 0.04* 0.11* -0.13* 0.05* 0.28* 0.11* -0.27 
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